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self-hearing and self-expanding material such as limestone mixture for mining and drilling ^ ^ . 

operations. Pipe produced of thermoplastic material Is filled with this mixture before covering 03 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2d. |T1 
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(57) Abstract: 

Hso^pereaHe otbocwtcm k ofriacTH pcucBTao-wxjimxfsaaBbix pa6or h Hanpaaneso Ha nD B fa nnem e 

9$$CKTHEH0CTH. CyTb K3o6pCTCHHH: CHOC06 30£JI»^LUrrCH D ncpOtpUTHH 30HM HCncpMCTH^HOCTH o6caflBofi 
KQTTOHHbi lEJHyTpM HJiaCTtrfpOt HO flO>OpfcflipyCMOH Tpy6bl, B3TOT0B7ICSH0B B3 TCpMOIUl aCTtlHBOrO 

uarepHana. Hanpnuep nnnHyrsuicaa. a iotJwronHoe «aaneHHc C03n,a*yr 3a ewer pacnzHpeBMH 
cauopasQrpeaaKxi^erocn h cauopacmxpsoonierocH uarepHana. Hanpmicp. CMTB - cmcch k3bcctkobor h/ih 
ropHbix h OypoBMX pafior. HOTopfaOf 3axxuiHHwx Tpyfiy ho TcpMOfUiacTWJBoro vtaTcpaana nepcA 
nepeKpbrnRM 3ohu HerepueTH^Hocm o6caflH0H kojiokhu. 2 3 n. fnw. 1 ra6n. 
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Description fOnMcame *3o6pcraoLH]: 

M306pCTeSKC OTHOCHTCR K ofijlftCTH pCUOHTHt>-«3QaHH^OBHMX pa6<>T (PHP), a HMCHHO K OJDCO&IM 

BoocTftnoanemm rqpuerwmocTH o6cs^hwx kqtiohh. 

IfaoecTCH cnaco6 BoocxaHOBncHM pepueTtnuofrra ofcaoHbuc kcuiohu, emnroajoiavH cnyc* kqhohbu 
Hacocso-KOunpcccopHbix TpytS (HKT) hhmc rarrepBana HapymcHHH o6cappo& kojiohhm, saxammaHHc 
T^AKm ntmp y p in e r o pacrsopa b HKT npn ©TKpbrroM 3axpy6«OM npocrpaHcrac. noffbcw HKT Bbnnc 
pacwnioro ypoBBH Tavcno irapyiomert) pacroopa n cKeamnic, npojjaRroroaHHe Taunoimpyionxero pacxeopa 
3a o6caflHy» KOJXOKBy npn oaKpUTou zarrpytiuou npocrpaacTBc 

HcflocraTKH aHanora saxnxraaioTCH b tou. wto, Bo-ncpBtDC npojjafira TaxnoHMpyxmicro pacraopa b 
sa&onoHBoe npocrpancTBO boouokhe Tonuto nojj bucokhm H36brroRHBiM ^anneHKCM. *rro Hc6c3onacno jyut 

I^jCnOCTHOCTM OCTUTIiHOfl IflCTH OOCO/BlOft KOJIOHHbl, BO-BTCpbDC H3-3ft yca^OUBnCTH Tawi uMn&pyvmjjxx 

uaTepHanoB pe3y7ibraTHBHOCTb orrcpaiorf hc npeBbnnacr 50%. 

Has6ojiee 6 napM HM k B3o6 p c TCHmo no ToaanccEofl cyrroaocTH heoi^kttch cnoco6 ycT&BOEKM nJiacrwpH b 
mrrepDane pertpCM rnriBoe I n o6c*#hom KonoaHbt nyrew ncpcxpuTHH sohm aercpue i oraoc i u mnyTpH 
PJiacTMpcM B3 MCTWum^ecxofi Tpy6u c Docne^yionpxu ee pacnmp«nieM 3a cqct ooa^amm rofiwrommro 

^aiVICHMH (2)- 

HeffocraTOg ksbccthoto cnoco6a 3amno*iaeTC5i a tow, xrro nnacTupb HhoiojiBCfl H3 urraruia, a yro hc 
no3oan>nrr MsrrepaaTi nnacTwpn 3*^aararoaTt> b com* una Tpctmmy b oocbrhoh iwtohhc 

3afla«ia 3aiUD0*iaeTCJi b nosbnneHBH s^ckthbrocth peMOHTHO-rocjiHUBOHHbtx pafxrr upn oflHOBpeueHHow 
rmngeHHH TpyjjooaTpaT. 

nocraBTieHHasi 3anatza flocT*raeTCH tcm. «ito b cnooofic, Bxn»nax>meM nepexpwTiie 30bw HcrcpumraBocra 
o6caflHbw kojiohh mnyrpH nnacrupew, BfamoraeHHbn* b osrc Ae4*>pM»pyeuaa Tpy6w, pacnmpcHKc 
DJiacTupfl no eceft ^yxMBc nyrcM coo^aMBfl roCbiTO^jHoro flaancHSXH, b nauecTBe A«>opMHpyewoft Tpy6bt 
Bcnontoyxyr TpytSy H3 TepuoonacTtraBoro waTcpaajra, a lofiwrcwHoe ^anncHHC ccnjjaxrr 3a cuct 
pacnnspcHUH caMopasorpcBaionierocw h pacimfpfDomeroctt uarepHana. Koropbtu sanonHHioT Tpy6y H3 
Tcpirfonn acTB^iHort) uarepHana nepcfl ncpcEpwraeM 3ohw hcpcpmcthuboctm oocbhboh kohohhw. B kb^cctbc 
TcpuonnecmBXHX) Marepraajia Hcna7n>3yK>T namtymnea, a b Ka^ecrc* caMopa3orp«Baionjeroc» h 
caMopaanHpHTODjerocH Marcpiaana Hcno/ihoyicyr CMTB - cwcct> H3BecTKOByio aw ropHbix b 6ypoBwx pafioT. 

CMTB npHMearaoT, maBBbOi o6pa3ou, npa pa3pynie83m npo^Hboc xpymrax MaTepnanoB (cKanbHbie nopo^bi), 

6cT0HHb(X H K&IC3O6CT0HHUX K3flC7HD%, KaUSSHblX KaaflOK. ftTO Ao6faWH npEpQJ^HOTO KaMHH. OH 

npcncraanHex cofaft xxopofZKoo6pa3abdl HtropmaA h HeBopuBoanacowft uarepHan, ^aiompfl c bo^oA 
nipiowyw peamDO (pH 12). npm ormimamm noponma CMTB c borcR o6pa3yrrcH cyanerosn (pafiouan 
cuocb). HoropaH. CyRy^H sanzTa b mnyp, q^cjibhhuA b ofitarrc oonnexaiqcM paopymasoo^ c tc^chhcw 
Bpeuesn cxBarbtBaercH. TBCpmccT, oabobpcmcbho ywunnoBaftctf b o6^»CMe. Ybcjih^chhc oSi^otfa - cnc^cnse 
r^parapRK KOunontirroH, BXD^HmKX b coct&b CMTB, npHBO^BT k pa3B«THJO b mnype nsffipaTaqpoHHOix) 
^aancHHfl (6onee 40 MTIa). Ilofl geftcr«ttM rH^paxanBOHBOPo ^aBJicsH« b tchc o^watTa pa3BHBaxrrcH 
HanpHHteBgH. npHBomRnjnc k ero paapyracuroo [31 

Bcjih cycncH3mo CMTB aarnm b Tpy6y H3 TcpMon7i acniHHoro kiarcpMajia, to ccTb ho MaTcpwaxia, 
pa3MHr«jajom(5rocH npn BarpeBaHBH, 3arq>uem3Hpo8aTb kohulj, to uepes 1,5 u h£mb£tch peaxupn c 
BtJACTieHHew *renna h pacmnpcHHeu CMTB. Teiuia bw^wwctoi ^ocraTOUHO. trrotibi paaorpexb Tpyt5y flo 110 - 
120°C, a 9to Bbnne TewncpaTypbi, npn turropoft, HanpHMcp, namtynineii pa3M5ir«iaeTCH h iumszhjirct 
DOBbcmcHHyx} TCxyMCCTix TpytSa yBcjnrasBarrcH «naM<rrpc 6c3 paapymcHHH, a b cnyqae ec 
iqx^BapHTCJZbHoro coycxa b cKfiaxBuy o aoay Hercp ue hwh ociw o6ca^B0H kojiohhu c Hamsrou 
nprnrauaercfl k o6ca^Hoft KQJioaHe, TepMOBnacTHTObcfl Marrcpaa/i npomaaeT b cam^ xnx TpcmwHy h nocnc 
OKOHQaSHfl pcaKinm ■ nnp^a mnamre TomcpaTypbi 3aTBcpflcoacx h o6ocnraiBacT HaflCJfCHyio H30JiHmno 
□OBpexneBHft b o6cajp30B kqtiohhc. 

npKMCp peanroaxgiH. npCHnanoAHM, hto be r;iy6nnc 400 u MMXtnyaxauHOHHaH KQ/ioRHa n^iaMcrpoM 146 mm 
c Tonm^Hoi! cresox 8 uu bmbct T p cnqmy mspaBofi 2 uu m a^hboS 2 u. 

Bcpyr nonx3TK7iCBOByio Tpy6y a 71 ™ 08 4 m c Hapyxubo-c p^iaMeTpou Ha 2 uu uem>me BHyrpomcrx) 
HHa MC Tpa o6caABoA kgjtohhm b mrrcpoanc HcrcpMCTHHHOCTH (t.c 128 mm) h tothqbhoA ctchok 6-8 mm. 
3arnyniuDT hhtkbmh rohcu xpy6. roroBH-r cycuaaaw CMTB, fl^H icro 6cpyr 100 kt nopomsa h 30 n 
TexHH^ccKOH BO^bl. CycceH3ino 3anHBaK)T b nanM3THJiCH0Byio Tpy6y. rcpMenoHpyioT BepxHMfl kohch Tpy6 h 
«a kojiobhc HKT hjoi TpocHKc Tpy6y cnycKajcrr b 3ony HcrcpMCTOTHOCTVi o<5ca#Hoft Ko/iOHUbi. 

Mcpc3 1.5 m Ha^HHaerca peamjHH h iTpovtcxofparr paaorpcs m paaflyBaiaic nojmanmcHOBoft Tpy6u smKyrb 
p^nn oonpHKOcKOBCHBji co CTCHK&MH o6cajXH0ft RonoHHbi. Bojicc Toro, nocKOJuey Maxcpwan Tpy6t»i 
pa3UttroeH, oh npoHHKairr h b Tpemtniy, raiutM oCpanoM ^ononHMTenbHo cc rcpMenoBpyex. 
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riocnc oKOHwaaafl pcampnr, sorropan nportataurr 0,5 - 1,0 CKmuuray ocraanfooT o hokoc Ha 4 ■ 5 q jyw 
aocxrraaoBncHMH TOKncpaTypw h aarrocpncBaHHH noi myiwi caopoH Tpy€w. 3&tcm KOJiomty MKT mta 
ipocm, ha Koropboc nnacTbipb 6bm cnyn^es b csBunRy, im^mruajor Ha noocpxHocn*, B camaapmy 
cnycsaxrr KonoHHy 6ypnnbHbix Tpy6 c uanoratiapiiTHbiu Typ6o6ypo»c flonorau mm (frpc3o* h paatiypHBanr 
pepwc i v3Hpy ranie yanu n cpjxepjKHMoe nomynncBOBtf TpytSw. Kojiohhy 6ypnnbQb£X TpytS ncmHHMajoT. 
nporoaon/rr onpeocoBKy o6ca^Koft kohohhw corjiacso ^cfcToyicHUfiu HBcTpyKmmvi. 

npcawymeCTpa npoyiaraeMoro cnoco6a ocHOBMpajorcH Ha tom. <rro xxobpcjkachhc b o6canHofl kqjtohhc 
HSQTrapyercH 6onee naflcxHo 3a ckt npOHKKROBeflHH uarcpHana nnacrbipH b cbheq, arm Tpengmy. K -rouy 
xe nnacrtjpb H3 CHHrenraecKoro uarrcpsiana jjanroBe*JHee, trk xan hc noflBepmcH Kopporura. 

Hctorhhkh KH(J>opuauHn: 1. BnajKCHHM B.A., YMCT6aca B.T. CnpauoHHHK uacTcpa no Kamrranraouy 
peuomy CKBaanm. M.. He^pa. 1985. c.163. 

2. Aeropcsoe cB^eTOibCTBO N 1601330, CCCP, an. £ 21 B 29/10, 1990 - npororsm. 

3. HmrrpyKnoH no npmicacaiDo cwoch xoDeCTKoeoft n^H ropHWX h 6ypoekoc pa6or (CMTB). V\3&. AO 
"C*rpo*MaTcpHajibj" , 7 c. 
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Claims fOopuyna n3o6pereHiiHj: 

1. Cdoco6 BoocxaBoancuHH repnc i ia*m ocrrn o6caABfacx kojiohh, BRjvmaonjfA ncpcx puree 3onu 
FwrepuenrfflocTH H3Hyrpn r macro pew, BbaranaeaHbOJ B BWRe Ac4»puHpycuoft Tpytfbi, a pacmapeaae 
rorcrbipsi no ocefl jynrae nyrrM coaflaHHH H36farroMBOr<o xaane™* 1 . orm«uuDm^toi to*, mto b Katjecrec 
fle^opuapyewoft Tpy6w ncnora>3yioT Tpy6y 10 TepMonnacnraaoro uaTepnana. a i36«iwHoe A&onesHe 
coew&xrr 3a c*«t pacampesBR caMopaoorpcBajofmerocn a cawopacmnpaxxacrocH warepaana, KoropbiM 
3anojiHHH)T TpytSy B3 TepMonnacrraiono uarepMana ncp«A uepcKphirueu aoau HerepwenreHocrH o6ca^Hofl 

KOJIOHHbl. 

2. Cxxocoti do n.l, oT/nruaiompficji reu. tiro b Ka^ecrBc TcpuonnacraaHoro Marepaana Bcnojib3y*7r 
nojoKtiwiea. 

3. Cnoeoft no nn.l a 2, OTjraaaxra^iftca Ten. wro a aanecroc cauopaaorpeaaiotaerocH a 
cauDpac ma p aKnu eroca uaTepnaaa «cnam>3yicyr CKTB cuec*> K3BCCTK0By» ropm^x a 6ypoabix pa6or. 
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Drawtngfs) [tJepTeatH): 

XapaKTepMcrvuca CHfE 



XapaicrepMCTMKa 


3HaweHwe 


1 . BoAO-cweceBoe oTHouueHwe cycneH3nw 


0,3 


2. Pacxofl nopoujKa Ha 1 m 3 ofrbeMa, t 


1.8 


3. PacreicaeMCKTb no KOHycy A3H14H, cm 


20,0 


4. FUiOTHocTb cycneH3MM, r/cM 


1.8 


5. BpeMA HaMana pea\a\m m^paTaunn npw 




TeMnepaType 20-25°C, pumh 


OKono 90 


6. TeMnepatypa caMopa3orpeBaHna, °C 


6onee 100 


7. CqenneHne KauHfl cTpy6oft, Mna 


5,0 


8. ConpoTMB/ieHHe ksmha (fewibTpauHH BOflw, MDa 


Sonee 60,0 


9. flaBneHne npw paciuwpeHMM, Mfla 


flO 45,0 ! 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3], 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 l A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from l A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CL E 21 B 2Mu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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